Solution phase conformation studies of the prekallikrein binding domain of high molecular weight kininogen.
High molecular weight kininogen is a cofactor of the surface-dependent phase of the blood-clotting cascade. Unique sequence-binding sites are exposed on the surface of this glycoprotein which complex prekallikrein or factor XI with high affinity and specificity (Tait and Fujikawa, 1987). A sequence comprising 31-residues (residues 565-595 of the mature kininogen molecule) retains full binding activity for prekallikrein but the sequence 569-595 (27 residues) shows only 25% of this binding affinity (Vogel et al., 1990). Thus, the key structural features required for protein recognition reside in the 31-residue sequence but these features are likely compromised (or absent) in the 27-residue sequence. To determine the conformation of the prekallikrein-binding domain, peptides comprising the 31- and 27-residue sequences were prepared by solid-phase methods and their structures determined by circular dichroism, fluorescence polarization, and 2D-NMR techniques. Fluorescence emission spectra, polarization, and anisotropy measurements of the single Trp residue present in both peptides show that the 31-residue peptide contains an ordered microenvironment at its amino terminus, which is not present in the 27-residue peptide. This structural ordering is characterized by movement of the Trp residue into a more polar environment. Further, the 31-residue peptide possesses a higher limit anisotropy, longer rotational relaxation time, and shows a higher polarization value even at elevated temperatures. Circular dichroic spectra of both peptides in the far UV region are essentially identical and indicate that both peptides contain predominantly beta-turn elements, but also contain some alpha-helix, beta-sheet, and random coil character. The structural elements of both peptides are unchanged in urea solution, but the negative ellipticity absorption band in the near UV region assignable to Trp is eliminated in acid solution upon protonation of the neighboring-Asp-Asp-Asp- triplet. In the two peptides, the spin system of each amino acid has been assigned through 2D-1H scalar coupling correlated experiments; pure absorption NOESY experiments were used to determine through-space connectivities. The results are entirely consistent with the previous experiments in that both peptides contain predominantly beta-turn elements and the amino terminus of the 31-residue peptide is highly ordered in comparison with the 27-mer; in fact, this region is likely to be helical in nature.(ABSTRACT TRUNCATED AT 400 WORDS)